Atrial fibrillation ablation during mitral valve surgery using the medtronic cardioblate® irrigated radiofrequency system  by Levy, Paul S
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3trial Fibrillation Ablation During Mitral Valve Surgery
sing the Medtronic Cardioblate® Irrigated
adiofrequency System
aul S. Levy, MD1 Increased energy penetration with irrigated RF.
2 Cardioblate® BP Irrigated Radiofrequency System.trial fibrillation (AF) is a common comorbid condi-
tion in patients with mitral valve disease. Until re-
ently, however, concomitant surgery for AF has not been
idely adopted. The Cox Maze III procedure, though
ffective, is technically demanding and time consuming.1
he Medtronic Cardioblate® irrigated radiofrequency
RF) System, including the Cardioblate bipolar device
nd pen, provides the versatility and ease of use required
o address AF effectively with few technical demands.
Irrigated RF technology has been effective in
ver 10,000 procedures worldwide. The benefits of ir-
igated RF include greater tissue energy penetration as
een in Fig 1,2 absence of endocardial charring, utility
n a “wet” field, and minimal endocardial pressure,
imiting potential for adjacent tissue injury.3 These
enefits, in my opinion, make irrigated RF technology
safe and effective treatment for AF.
The Cardioblate® Irrigated Radiofrequency System
ncludes the Cardioblate generator, pen, and bipolar
evice (Fig 2). When utilizing the Cardioblate® pen,
he irrigated electrode is placed on the endocardial
urface, without applying pressure, and oscillated over
1- to 3-cm area. Time spent on the tissue is dependent
n the estimated thickness of the tissue plus the energy
evel (Fig 3). While ablating, confirmation of the algo-
ithm is seen by visual changes in the tissue. (Copyright
edtronic, used with permission.)
The Cardioblate® bipolar device adds the ability to
reate epicardial ablations while providing a transmural-
ty feedback mechanism to signal when a transmural le-
ion has been created.4 In addition, the lesion creation
ime is less than with the monopolar pen which is benefi-
ial in larger atria or longer, more difficult cases.4 Operative Techniques in Thoracic and Cardiovascular Surgery, Vol 9, No 1 (Spring), 2004: pp 34-42
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ATRIAL FIBRILLATION ABLATION 35SURGICAL TECHNIQUE
The patient is positioned comfortably on the operat-
ng room table and prepped for a midline sternal skin
ncision. Right thoracotomy approach can also be used.
he size of the skin incision can be varied depending on
he comfort of the operating surgeon. The Cardio-
late® monopolar pen is versatile and can be easily
sed in small spaces. Additionally, endocardial appli-
ation of saline irrigated RF energy is ideal for reop-
rative procedures because of limited dissection re-
uirements. After sternotomy, right-sided pericardial
-0 silk stay sutures are sutured to the anterior table of
he sternum and a sternal retractor is placed. This will
elp lift and rotate the heart to aid in mitral valve
xposure. Additional exposure can be obtained in re-
perations by opening the left pleural space and fur-
her dropping the ventricular apex posteriorly.
The dissection is then performed of the superior
3 Cardioblate® pen algorithm.ena cava (SVC) by taking down its pericardial re- eection. Further SVC mobilization is required only
nterior to the right pulmonary artery for later ves-
el loop placement. Careful dissection will avoid azy-
ous vein and SVC injury. The patient is systemically
eparinized, and an ascending aortic cannula is
laced using two 3-0 monofilament purse-string su-
ures. A pledgetted 3-0 monofilament purse-string
uture is then placed in the SVC approximately 1 cm
ephalad to the SVC-right atrial (RA) junction. A
ize-24 right-angle cannula is then placed into the
VC through a stab wound. Azygous vein cannula-
ion should be avoided.
Partial cardiopulmonary bypass (CPB) is com-
enced using vacuum-assist venous drainage. The
A-IVC junction is exposed using gentle RA traction
nd a plegetted 3-0 monofilament purse-string suture
s placed. A size-28 straight venous cannula is in-
erted through a stab wound. The tip of this cannula
s placed in the IVC just below the level of the
iaphragm. Now, full CPB is instituted and passive
oderate systemic hypothermia achieved (tempera-
ure 32°C). Sharp dissection of the plane between
he right inferior pulmonary vein and IVC is per-
ormed and a vessel loop is then passed twice around
he IVC. Similarly, a vessel loop is passed twice
round the SVC at the level of the right pulmonary
rtery. No occlusive tension is placed on either vessel
oop until antegrade cardioplegic arrest has been
chieved.
An ascending aortic root vent is placed for adminis-
ration of antegrade cold blood-crystalloid cardioplegic
olution as well as aortic root venting. The aortic cross
lamp is then placed and cardioplegic arrest is achieved
n an antegrade fashion. After cardioplegic arrest, the
VC and IVC loops are placed on tension by tacking
hem to the drapes. This maneuver not only isolates the
A from venous return, but also serves to furtherlevate the right side of the heart.
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36 PAUL S. LEVYStay sutures (4-0 silk) are placed on either side of the RA appendage. A RA incision is made parallel to and near the
trioventricular groove. Placement of the right atriotomy is important for later closure and/or atrial reconstruction. This
ncision is extended caudally 3 to 4 cm and then in a cephalad direction, just medial to the RA appendage. The incision can
e carried to the junction of the right and left atria. A smaller RA incision can also be employed depending on RA and LA
izes and the comfort of the surgeon. This will avoid the sinoatrial (SA) node artery. If the SA node artery is transected,
owever, no long-term sequelae are experienced.
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ATRIAL FIBRILLATION ABLATION 37A 5-0-monofilament purse-string suture is placed around the coronary sinus (CS) and then a retrograde CS catheter is
irectly inserted into the CS. The CS catheter balloon is distended using 2 to 3 mL of saline and then a Rummel tourniquet
s secured. The CS catheter is subsequently pulled back to the CS orifice and the Rummel tourniquet is tied into place. This
aneuver provides better retrograde myocardial cardioplegic protection to the right coronary artery distribution.
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38 PAUL S. LEVYA transeptal approach provides adequate exposure to the mitral valve and left atrium (LA). An incision is made in the
ossa ovalis of the atrial septum. This incision is extended cephalad through the superior limbus where it joins the RA incision
uperiorly. If visualization is inadequate, this incision can be extended onto the LA dome toward the LA appendage. Placement
f this LA extension should be equidistant between the SVC and aortic root. This maneuver will aid in a tension-free closure.
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ATRIAL FIBRILLATION ABLATION 39Three large 3-0 monofilament pledgetted (1  1 cm) traction sutures are used for exposure. They are placed at 11 o’clock,
2 o’clock, and 6 o’clock and tacked to the drapes. The mitral valve is exposed and interrogated. The transesophageal echocar-
iography probe is removed from the intrathoracic esophagus. A weighted sucker tip can aid in exposure by keeping the field clear
f blood. The LA ablation procedure using the Medtronic Cardioblate® irrigated RF pen is now initiated. First, the right superior
nd inferior pulmonary veins are isolated using irrigated RF. This is accomplished by starting the ablation at the cephalad-most
spect of the septal incision. The irrigated RF pen is slowly moved back and forth in an oscillating motion. An uninterrupted
blation line can clearly be visualized. The ablation should be carried down around the caudal aspect of the right inferior
ulmonary vein and superiorly to the septal incision. Irrigated RF ablation should be no closer than 0.5 cm to the pulmonary vein
rifices to avoid the possibility of stenosis. In general, the ablation rate in the LA is approximately 1 cm/10s, but this is dependent
n LA muscle wall thickness (see Fig 1).
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40 PAUL S. LEVYNext, the left superior and inferior pulmonary veins
re isolated using irrigated RF energy. A circumferential
ontinuous lesion is once again created; however, the abla-
ion does not include the atrial septum. An additional con-
inuous ablation lesion is created between the right and left
ulmonary venous islands in a cephalad position. When
tilizing the Cardioblate® bipolar device, this lesion is cre-
ted in a caudad position. The LA appendage is then elec-
rically isolated with a continuous circumferential lesion.
his lesion is also connected to the left pulmonary vein
esion. The last LA lesion is created from the left pulmonary
ein lesion to the P2 region of the mitral annulus. This lateral
itral annular region is not commonly associated with the
ircumflex coronary artery. Additionally, retrograde car-
ioplegic solution is administered while creating this lesion in
n effort to prevent any potential circumflex coronary artery
amage.LA appendage is now excluded by using a running 4-0
onofilament suture with a small needle. An over and over
nverting suture technique is used. This effectively excludes
he appendage from the LA and, in my experience, results in
ewer bleeding complications than the purse-string suture or
picardial stapler techniques.
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ATRIAL FIBRILLATION ABLATION 41he fossa ovalis is then closed using a running 4-0
onofilament suture after adequate de-airing maneu-
ers of the left heart. The patient is then placed in
rendelenburg position and the right atriotomy is
losed initially in its cephalad aspect. A final aliquot of
arm Buckberg’s cardioplegic solution is administered
ollowed by warm blood administered in a retrograde
ashion. After closure of half of the RA incision, the
etrograde coronary sinus catheter is removed. Before
ts removal, however, the Rummel tourniquet should
emain engaged on the RA tissue while the monofila-
ent suture is gently pulled free from the tourniquet.
his maneuver will safeguard tearing of the friable RA
issue. Following removal of the retrograde CS cathe-
er, a final aliquot of antegrade warm blood is admin-
stered. The RA is then closed from its caudal aspect.
ownsizing of the RA can be performed at this time.
he RA appendage and a portion of the free wall can be
xcised or imbricated within the closure. The aortic
0 RA ablation is then performed by creating a continu
he posterior IVC. A separate, but connecting lesion is then
inus. Lastly, irrigated RF ablation is applied caudally from
alvular leaflet tissue.ross clamp is removed once spontaneous rhythm has
esumed. Temporary atrioventricular pacing wires are
laced. Chest tubes are placed. After the patient has
een adequately systemically rewarmed, the patient is
eaned from cardiopulmonary bypass. Adequacy of
ardiac function, valvular function and de-airing are
erified before weaning the patient from CPB. All op-
rative sites are then examined for hemostasis. Special
ttention should be paid to the following areas before
losing: the dome of the LA, the LA appendage, and the
ephalad most aspect of the RA where the SA node
rtery may traverse the incision.
ALTERNATE APPROACH
lternatively, the same lesion pattern can be created
hrough a combined ablation approach utilizing both
he Cardioblate® bipolar device and Cardioblate
onopolar pen in the following fashion.
esion from the SVC posteriorly to the caudal-most aspect of
ted from the IVC across the inferior limbus to the coronary
e CS to the tricuspid annulus. Care is taken not to involveous l
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42 PAUL S. LEVYAfter systemic heparinization, CPB is commenced.
he interatrial groove is dissected. The plane between
he right inferior pulmonary vein and IVC is also
pened. The right pulmonary artery is mobilized from
ts LA attachments. An initial test ablation with the
ipolar device is performed on a small square of gauze
o ensure full priming of the system. While the heart is
eating, the bipolar device is applied to the LA cuff of
he right superior and inferior pulmonary veins en
loc, from its caudad aspect, and the tissue is ablated
ntil the Cardioblate® generator reaches its transmu-
ality endpoint. Because of the variability in the right
ulmonary vein anatomy, I frequently insert the bipo-
ar device until I am stopped by the hinge point, ablate,
nd then pull back the device 1 to 3 cm to ablate again,
ompleting the encircling lesion around the veins.
Next, the apex of the heart is mobilized toward the
ight sternal edge to facilitate dissection of the left
ulmonary veins and the left pulmonary artery, utiliz-
ng both sharp and blunt dissection. Ablation of the LA
uff of the left pulmonary veins is similarly performed
s on the contralateral side of the LA. Creation of the
eft atrial appendage encircling lesion is then created
ith the Cardioblate® bipolar device. The aortic cross
lamp is then applied and cardioplegic arrest achieved.
he LA is exposed through a transeptal incision. To
inimize the need for additional dissection in the area
f the superior pulmonary veins, I make the connecting
esion between the inferior pulmonary veins after in-
erting the top jaw of the bipolar device through a stab
ncision in the caudal-most aspect of the interatrial
roove and ablate in an endo-epicardial fashion, pos-
eriorly. The monopolar pen can then be used to com-
lete the remaining left-sided Maze lesions as described
bove. In my experience, the circular lesions made with
he bipolar device around the left atrial appendage and
eft pulmonary veins are often in close proximity, which
ould obviate the need for the lesion that is usually
ade to connect them.
On the right side, the Cardioblate® bipolar device
an quickly make the lesions from the edge of the right
triotomy to the SVC and IVC. Using the monopolar
en, create an ablation lesion from the IVC lesion
oward the CS and then caudally to the annulus of the
ricuspid valve, completing the right-sided Maze lesions.
The total cross-clamp time involved when performing
RA and LA ablation using the Cardioblate® irrigated
F monopolar pen has been an additional 10 to 25
inutes. This obviously depends on the size of the RA
nd LA as well as atrial muscle wall thickness. The
ddition of the Cardioblate® irrigated bipolar device
rovides the benefit of transmurality feedback and
hortens cross-clamp time to 5 to10 minutes.Following AF ablation, mitral valve repair is per-
ormed using Medtronic’s Duran AnCore® flexible An-
uloplasty System. A flexible annuloplasty ring main-
ains normal mitral valve annular geometry during the
ardiac cycle while providing circumferential annular
upport. If mitral valve replacement is required, then I
refer a subvalvular sparing technique (anterior and
osterior) using Medtronic’s mitral bioprosthesis that
ncorporates a ratcheted strut mechanism for ease of
mplantation.
COMMENTS
Sixty biatrial irrigated radiofrequency ablations
ere performed at the Heart Hospital of New Mexico
etween February 2002 and July 2003. Patients had
aroxysmal, persistent, or permanent atrial fibrilla-
ion, and all were associated with concomitant mitral
alve disease. Postoperatively, all patients were dis-
harged on warfarin sodium for at least 3 months.
ntiarrhythmic drugs were used only for rate control.
hree-month follow-up included assessment of cardiac
hythm and atrial transport by EKG and echocardiog-
aphy, respectively. Cardioversion was required in ap-
roximately 10% of cases for either persistence of
trial fibrillation or atrial tachycardia. Restoration of
inus rhythm, atrioventricular synchrony, and artial
ransport were demonstrated in a majority of cases.
ew complications have been noted with this proce-
ure, and ablation procedure times were not prohibi-
ive. Ablation using the Medtronic Cardioblate® irri-
ated radiofrequency System is a safe and effective
reatment for patients with both atrial fibrillation and
itral valve disease.
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